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® A crank shaft unit (1) for rotatably mounting 
bicycle crank arms in a bottom bracket (2) includes, 
and adapters (4,5) for maintaining the crank shaft 
unit in position relative to the bottom bracket- The 
crank shaft unit (1) includes a crank shaft (7) having 
connecting projections formed at opposite ends 
thereof for engaging inside wails of bosses (501 a, 
502a) of the crank arms, a cylindrical member (6) 
surrounding the crank shaft (7), and bearings for 

FIG .1 



rotatably supporting the crank shaft (7) in inside 
walls of the cylindrical member (6). The adapters are 
mounted between an inside wall of the bottom brack- 
et and the crank shaft unit. At least part of the 
bosses of the crank arms extend into annular spaces 
formed between inside walls of the adapter means 
and the crank shaft. Annular stepped spaces extend 
from the ambient to surfaces of the crank 
through the adapters and bosses. 
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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an apparatus 
for rotatably mounting a crank arm in a bottom 
bracket of a bicycle. 

DESCRIPTION OF THE RELATED ART 

A conventional apparatus of this type is known 
from Japanese Utility Model Publication Kokai No. 
1949-102848. This apparatus employs a cylii.J.ical 
bracket acting as outer races for ball bearings for 
mounting in a bottom bracket a crank shaft con- 
nected to crank arms. According to this structure, 
spaces in the form of flat rings are defined between 
end faces of the cylindrical bracket and end faces 
of bosses of the crank arms. Mud and the like 
entering through these spaces tend to reach the 
crank shaft The crank shaft is a rotary element, 
and may be worn or deprived of smooth rotation by 
the intruding mud and the like. Further, wear result- 
ing from the contact between the cylindrical brack- 
et and bearing balls becomes a direct cause of a 
displacement between the bottom bracket and 
crank shaft. 

Another such apparatus is known from Japa- 
n se Utility Model Publication Kokai No. 1989- 
180393. This apparatus includes a crank shaft unit 
having a crank shaft connected to bosses of crank 
arms, a cylindrical element surrounding the crank 
shaft, and ball bearings provided on inside walls of 
the cylindrical element for rotatably supporting the 
crank shaft, the crank shaft unit being mounted in 
place through adapters. In this structure also, 
spaces in the form of flat rings are defined between 
end faces of the crank shaft unit and end faces of 
the bosses of the crank arms, and intruding dust 
and mud tend to reach surfaces of the crank shaft 
to cause wear or impair smooth rotation. 

SUMMARY OF THE INVENTION 

The object of the present invention is to pro- . 
vide a bicycle crank arm mounting apparatus hav- 
ing a structure for allowing a crank shaft unit to be 
mounted in a bottom bracket correctly and reliably 
while protecting a crank shaft from mud and the 
like. 

The above object is fulfilled, according to the 
present invention, by an apparatus comprising a 
crank shaft unit including a crank shaft connected 
to bosses of crank arms, a cylindrical member 
surrounding the crank shaft, and bearings for 
rotatably supporting the crank shaft in inside walls 
of the cylindrical member; and adapters for main- 
taining the crank shaft unit in position relative to the 



bottom bracket; wh r in at I ast part of the bosses 
of th crank arms ext nd into annular spaces 
formed between inside walls of the adapt rs and 
the crank shaft. 

5 For attaching the crank arms to the bottom 

bracket by using the above apparatus, the adapters 
are mounted on the cylindrical member of the 
crank shaft unit, and then the adapters are fitted in 
the bottom bracket. The crank arms are fixed to the 

10 crank shaft, with bores formed in the bosses at 
proximal ends of the crank arms fitted on connect- 
ing projections formed at opposite ends of the 
crank shaft. When assembled, at least part of the 
bosses of the crank arms extend into annular 

rs spaces formed between inside walls of the adapt- 
ers and the crank shaft. Consequently, spaces ex- 
tending from the ambient to surfaces of the crank 
shaft become stepped ring-like spaces which do no 
allow easy access of mud and the like to the crank 

20 shaft surfaces. Since entry of mud, dust and the 
like is checked, the rotary components are pro- 
tected from wear and erratic rotation. This con- 
struction also allows the bosses of the crank arms 
and connecting projections opposed thereto to 

25 have increased lengths. This results in enlarged 
areas of engagement to realize connections be- 
tween the crank shaft and crank arms having in- 
creased strength. Conversely, where the areas of 
engagement need not be enlarged, the crank shaft 

30 may have a reduced length. 

Other features and advantages of the present 
invention will be apparent from the dependent 
claims and the description of the preferred embodi- 
ments to be had with reference to the drawings. 

35 

BRIEF DESCRIPTION OF THE DRAWINOS 

Fig. 1 is a sectional view showing a bicycle 
crank arm mounting apparatus in a first embodi- 

40 ment of the present invention, 

Fig. 2 is a perspective view of a crank shaft unit 
of the mounting apparatus shown in Fig. 1, and 
Fig. 3 is a sectional view showing a bicycle 
crank arm mounting apparatus in a second em- 

45 bodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

so Fig. 1 is a sectional view showing a bicycle 
crank arm mounting apparatus in a first embodi- 
ment of the present invention. This apparatus in- 
cludes a crank shaft unit 1 mounted in a cylindrical 
bottom bracket 2 through a cylindrical right adapter 

55 4 and a cylindrical left adapter 5. These adapters 4 
and 5 are fitted in annular spaces defined between 
opposite ends of the bottom bracket 2 and the 
crank shaft unit 1 . 
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As shown in Fig. 2, the crank shaft unit 1 
includes a crank shaft 7 having connecting projec- 
tions 7a at opposit ends thereof fixedly engaging 
inside walls of bosses 501a and 502a of crank 
arms 501 and 502, a cylindrical member 6 sur- 
rounding the crank shaft 7, and a bearing device 
for rotatably supporting the crank shaft 7 on inside 
walls of the cylindrical member 6. The bearing 
device includes a first bearing unit 80 and a sec- 
ond bearing unit 90 spaced from each other axially 
of the crank shaft 7. In this embodiment, each of 
the bearing units 80 and 90 includes an annular 
groove 7b formed peripherally of the crank shaft 7 
to act as an inner race, an annular groove 6a 
formed in the cylindrical member 6 to act as an 
outer race, and balls 81 or 91 acting zr "t^ 
elements arranged between these grooves 7b and 
6a. Seals 8 are provided outwardly of the two 
bearing units 80 and 90. The crank shaft unit 1 is 
assembled in advance, and may simply be moun- 
ted in the bottom bracket 2 to secure what are 
desirable as the bearing structure for the crank 
shaft 7 and relationship of the cylindrical member 6 
to the crank shaft 7. 

Various types of structure are conceivable for 
limiting axial movement of the crank shaft unit 1 
relative to the bottom bracket 2. As shown in Fig. 
1, for example, the adapters 4 and 5 may be 
screwed tight to the bottom bracket 2. For this 
purpose, screws are formed on inside walls in end 
regions of the bottom bracket 2 and on outer 
peripheral walls of the adapters 4 and 5. Further, to 
limit a screwing extent of the adapters 4 and 5, 
flanges 104a and 105a are formed on outward ends 
of the adapters 4 and 5 for abutting on faces of the 
bottom bracket 2. 

As regards coupling between the crank shaft 
unit 1 and adapters 4 and 5, the right adapter 4 has 
an inside wall fitting on a corresponding outside 
wall of the cylindrical member 6 of the crank shaft 
unit 1. and the left adapter 5 has an inside wall 
splined to a corresponding outside wall of the cylin- 
drical member 6. The left adapter 5 is securely 
coupled to the cylindrical member 6, compared 
with the two walls joined by a screw engagement, 
in that axial displacement is limited by the screws 
while a circumferential displacement is limited by 
the splines. 

The bosses 501a and 502a of the crank arms 
501 and 502 into which the connecting extensions 
7a of the crank shaft 7 are inserted are counter- 
sunk to receive flanged bolts 501b and 502b 
screwed into threaded axial holes formed in end 
surfaces of the crank shaft 7. The crank arms 501 
and 502 and crank shaft 7 are securely fixed to- 
gether by tightening the flanged bolts 501b and 
502b. The countersinks are covered by caps 501c. 
A gear wheel 13 is mounted on the boss 501a of 



the right crank arm 501. The bosses 501a and 
502a of the crank arms 501 and 502 projecting 
toward the crank shaft unit 1 are inserted into 
annular spaces 11 and 12 between the adapters 4 

5 and 5 and crank shaft unit 1 to positions close to 
the ends of the cylindrical member 6. Thus, the 
cylindrical member 6 has a smaller length than in 
the prior art. According to this construction, the 
spaces extending from the ambient to surfaces of 

10 the crank shaft 7 are in a stepped annular form. 
Therefore, not only is the crank shaft 7 completely 
invisible from outside, but entry of dust, mud and 
the like is effectively checked. Where, for reasons 
of construction, such a shape of passage space is 

75 required only at one side, one of the bosses may 
be inserted inwardly of the outer end surface of 
one adapter, with the other boss disposed adjacent 
the outer end surface of the other adapter. 

A second embodiment of the present invention 

20 will be described next with reference to Fig. 3. The 
second embodiment differs from the first embodi- 
ment in the bearing device. In addition, a left 
adapter 105 in the second embodiment is inserted 
between the inside wall of a cylindrical member 

25 106 and a crank shaft 107. while a right adapter 
104 is inserted between the inside wall of the 
bottom bracket 2 and the outside wall of the cylin- 
drical member 106 as in the first embodiment. 
The bearing device in this embodiment also 

30 include a right bearing unit 180 and a left bearing 
unit 190 spaced from each other axially of the 
crank shaft 107. The right bearing unit 180 includes 
an inner race 107b projecting from the crank shaft 
107, a stepped outer race 106a formed on the 

35 cylindrical member 106 of the crank shaft unit 101, 
and balls 181 acting as rolling elements mounted 
between the inner and outer races 107b and 106a. 
The left bearing unit 190 includes an inner race 
element 192 meshed with a screw 107c formed on 

40 the crank shaft 107, a stepped outer race 106b 
formed in the cylindrical member 106, balls 191 
acting as rolling elements mounted between the 
inner race element 192 and outer race 106b, and a 
lock nut 193 for limiting axial movement of the 

45 inner race element 192. The cylindrical member 
106 further includes an inspection and maintenance 
bore 106c for allowing positional adjustment of the 
inner race element 192. By adjusting position of 
the inner race element 192 in the axial direction, 

so the pressure applied to the bearing balls 181 and 
191 is adjusted. 

As in the first embodiment, the right adapter 
104 has an inside wall fitting on a corresponding 
outside wall of the cylindrical member 106 of the 

55 crank shaft unit 1011, and the left adapter 105 has 
an outside wall screwed to an inside wall of the 
bottom bracket 2. The left adapter 105 has the 
outside wall splined to an inside wall of the cylin- 

3 
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drical member 106. The cylindrical m mber 106 
has an outside wall screwed to th insid wall of 
the bottom bracket 2. A seal 108 is placed in 
contact with th inside wall of the left adapter 105. 
The right and left adapters 104 and 105 include 
flanges 104a and 105a, respectively. 

For inserting and fixing the crank shaft unit 101 
inside the bottom bracket 2, the left adapter 105 is 
first spline-connected to the left end of the cylin- 
drical member 106. and thereafter the cylindrical 
member 106 is screwed to the bottom bracket 2. 
using the screw formed on the outer wall of the 
cylindrical member 106. Next, the right adapter 104 
is press fit and screwed onto the right end of the 
cylindrical member 106. 

The crank arms 501 and 502 are joined to 
connecting projections 107a of the crank shaft 107 
substantially in the same way as in the first em- 
bodiment. In this embodiment also, the bosses 
501a and 502a of the crank arms 501 and 502 
projecting toward the crank shaft unit 1 are inserted 
into annular spaces 111 and 112 formed between 
the adapters 104 and 105 and crank shaft 107, As 
in the first embodiment, the spaces extending from 
the ambient to surfaces of the crank shaft 107 are 
in a stepped annular form. Therefore, not only is 
th crank shaft 107 completely invisible from out- 
side, but entry of dust, mud and the like is effec- 
tively checked. Reference numerals 501b and 502b 
denote flanged bolts screwed into threaded axial 
holes formed in end surfaces of the crank shaft 
107. Numerals 501c and 502c denote caps. 

Crank arm mounting apparatus according to 
the present invention may be in various other forms 
than the two embodiments described above. Some 
examples will be described hereinafter. 

(1) The bosses 501a and 502a of the crank arms 
need not be form a right angle or larger angle 
with the arms as shown in Figs. 1 and 3, but 
may just be inclined toward the crank shaft unit, 
with opposite inside surfaces of the adapters 
formed parallel to the inclined surfaces of the 
bosses. This construction will also produce the 
effect of preventing entry of dust, mud and the 
like. 

(2) In the foregoing embodiments, movement of 
the crank shaft units 1 and 101 axialiy of the 
bottom brackets 2 is limited by the flanges 10 
and 110 of the adapters 4, 5, 104 and 105. 
Instead, the axial movement may be limited by 
tapered walls having a greater diameter than an 
inside diameter of the bottom bracket 2. In this 
case, the adapters are removable by twisting a 
tool inserted between the tapered walls and end 
faces of the bottom bracket 2. 

(3) In the foregoing embodiments, the crank 
shaft unit 1 or 101 and crank arms 501 and 502 
are formed separately. However, the crank arms 



may be formed integral with the crank shaft 7 or 
107. In this case, the crank shaft unit is inserted 
into the bottom bracket 2 as follows. 

Where only one of the crank arms 501 and 

5 502 is integrated with the crank shaft unit, the 
crank shaft unit is first inserted into the bottom 
bracket 2, and thereafter the other crank arm is 
secured, such as by screwing, to the crank shaft 
unit. Where both of the crank arms 501 and 502 

70 are integrated with the crank shaft, a split bot- 
tom bracket is used which is hinged at one side 
thereof, for example. After placing the crank 
shaft unit in this bracket, the other free sides of 
the brackets are rigidly interconnected by bolts 

75 or the like. 

(4) The bearing device is not limited to the ball 
bearings, but various other types of bearings 
may be employed. 

(5) While, in the foregoing embodiments, two. 
20 right and left adapters are used, only one is 

adequate. In this case, the end of the crank 
shaft unit where the adapter is not provided has 
a threaded outer surface of the cylindrical mem- 
ber which is meshed with a thread groove 
25 formed in the inside wall of the bottom bracket. 

(6) The adapters may be formed of an FRP or 
other hard plastics, an elastically deformable 
metal or resin, or various composite materials. 
Each adapter may be an assembly of plural 

30 parts. 

(7) The adapters may include grooves for fitting 
seals therein for sealing between the adapters 
and the bosses of the crank arms. 

35 Claims 

1. An apparatus for rotatably mounting bicycle 
crank arms in a bottom bracket, comprising: 
a crank shaft unit including: 
40 a crank shaft having connecting projec- 

tions formed at opposite ends thereof for en- 
gaging inside walls of bosses of said crank 
arms, 

a cylindrical member surrounding said 
45 crank shaft, and 

bearing means for rotatably supporting 
said crank shaft in inside walls of said cylin- 
drical member; and 

adapter means for maintaining said crank 
50 shaft unit in position relative to said bottom 

bracket; 

characterized in that at least part of said 
bosses of said crank arms extend into annular 
spaces formed between inside walls of said 
55 adapter means and said crank shaft. 
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2. An apparatus as claimed in claim 1 , character- 
ized in that said adapt r means includes a first 
adapter attached to on end of said bottom 
bracket, and a second adapter attached to the 
other end of said bottom bracket. 



10. An apparatus as claimed in claim 9, charact r- 
ized in that each of said first and second 
bearing units includes a recessed inn r race 
formed on said crank shaft, a rec ssed outer 
5 race formed on said cylindrical member, and 

balls arranged between said inner race and 
said outer race. 



a. An apparatus as claimed in claim 2, character- 
ized in that each of said first and second 
adapters has a cylindrical shape with a flange 
formed on an outward end thereof for contact- w 
ing the one or other end of said bottom brack- 
et. 

4. An apparatus as claimed in claim 2, character- 
ized in that each of said first and second 75 
adapters has a cylindrical shape with a tapered 
outer wall. 

5. An apparatus as claimed in claim 2, character- 
ized in that each of said first and second 20 
adapters is inserted between an inside wall of 

said bottom bracket and an outside wall of said 
cylindrical member. 

6. An apparatus as claimed in claim 5, character- 25 
ized in that said first adapter has an inside wall 
fitting on the outside wail of said cylindrical 
member, and an outside wall screwed to the 
inside wall of said bottom bracket, and said 
second adapter has an inside wall spiined to 30 
the outside wall of said cylindrical member, 

and an outside wall screwed to the inside wall 
of said bottom bracket. 

7. An apparatus as claimed in claim 2, character- 35 
ized in that said first adapter is inserted be- 
tween an inside wall of said bottom bracket 

and an outside wall of said cylindrical member, 
and said second adapter is inserted between 
an inside wall of said cylindrical member and 40 
said crank shaft. 

8. An apparatus as claimed in claim 7, character- 
ized in that said first adapter has an inside wall 
fitting on the outside wall of said cylindrical 45 
member, and an outside wall screwed to the 
inside wall of said bottom bracket, said second 
adapter has an inside wall spiined to the out- 
side wall of said cylindrical member, and the 
outside wall of said cylindrical member is 50 
screwed to the inside wail of said bottom 
bracket. 

9. An apparatus as claimed in claim 1 , character- 
ized in that said bearing means includes a first 55 
bearing unit and a second bearing unit spaced 
from each other axially of said crank shaft. 



11. An apparatus as claimed in claim 9, character- 
ized in that said first bearing unit includes a 
recessed inner race formed on said crank 
shaft, a recessed outer race formed on said 
cylindrical member, and balls arranged be- 
tween said inner race and said outer race; and 
said second bearing unit includes an inner 
race element screw-fed on said crank shaft, a 
recessed outer race formed on said cylindrical 
member, and balls arranged between said in- 
ner race element and said outer race; said 
cylindrical member defining an inspection and 
maintenance bore for allowing positional ad- 
justment of said inner race element. 



5 
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